- _ Mount Carmel College, Autonomous, Bengaluru

eaching plan of B.Sc. Physics, Semester Scheme (SEP), AY: 2026-27

g org————— Department of Physics- .
| Semester: | ISem /SEP

Programme: B.Sc. PMC (Physics, Mathemat; Computer Science) = -
Course Name: | Mechanics and Pﬂﬂq_h'_esoﬂ\{______a_mp_ -101)
Total Teachin, i
Hu“rs: 4 60/ Credits: i I Teacher.:_ Dr. Madhura T K, Dr. Rinita J

Course Outcomes: -
By the end of the course, students will be able to

1.Explain the principles of vector algebra, Newtonian l'@f:anics, resistive forces, and friction in analyzing the motion of particles.
2.Derive the fundamental relations governing gravitation, satellite motion, work, energy, momentum, and centre of mass.
3. Analyze the dynamics of rigid bodies and oscillatory systems using the concepts of rotational motion, angular momentum, and  simple
harmonic motion.
4. Describe the phenomena associated with surface tension, viscosity, and elasticity and their applications in physical systems.
5. Apply physical laws and mathematical relationships to solve numerical and analytical problems in mechanics, gravitation, oscillations,
fluids, and elasticity.

Week Module | Hours | - ) Topic Activity
Vector algebra: Scalars and Vectors, vector algebra and operations, graphical and analytical Problem Solving
1 1 4 methods, components of vectors, Resultant of vectors, scalars and vector products, problems. &
| Newton’s Laws of Motion (Statement and illustration), Motion in a resistive medium Discussion

Concept of terminal velocity, Drag force and Drag Coefficient, Drag force with velocity [v] 1 Tvi
2 I . dependence (only (vertical) and v2 dependence (only vertical) — derivation for velocity and Faaly m:tso ek
position- graphs with and without resistance.

Discussion
Friction = Friction as a self-adjusting force, Coefficient of Static and dynamic friction;
‘Expression for acceleration of a body moving along an inclined plane with and without De siciaion
3 I 4 friction, Free Body Diagrams for the following cases (i) Two masses connected by a string S

J hanging over a frictionless pulley Problem Solving
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(ii) Two masses in contact and connected by string on a smooth Horizontal surface (iii) Two
masses connected by a string passing over a frictionless pulley fixed at the edge on a

Problem Solving

4 Tand II 3*+1 | horizontal plane, problems.
Gravitation and Planetary motion: Law of Gravitation,
Gravitational Field and Potential — relation between them, Field and Potential due to a solid
5 I 4 | sphere (derivation), Kepler's laws (statements), Satellite motion- Orbital and Escape Velocity | proplem Solving
(derivation), '
_ | Polar and Geo-stationary satellites, problems.
6 i 4 '| Work and Energy: Work done by a constant and variable force, Work energy theorem Work Problem Solving
7 and potential energy, Work done by gravitational force. :
Work done by a spring force. Conservative and non — conservative forces, elastic and inelastic =
7 11 4 collisions, elastic collision in 1-D. Conoept of a system of particles, general expression for Demonsn‘tm?n
| Centre of mass, b ’ ) - Problem Solving
Newton’s law for a system of parl:lc[m Motion of rockets (qualltanve), problems
Dynamics of Rigid bodies: Definition of MI and Radius of gyration, 2
8 I+ 242 | Rotational motion about an axis, Rotational energy (derivation), Relation between torque and Problem Solving
angular momentum (derivation), : :
: Conservation of angular momentum with 1Ilustrat10ns Laws of Moment of inertia, MI of a : - i
9 m 4 circular disc, sphere, rectangular lamina. . Problem Solving
 Flywheel, problems.
10 I 4 Simple harmonic motion (SHM): Definition of simple hamlomc motion, Differential equation ST
of SHM and its solutions, different forms of the wave equation, ; .| Problem Solving
Exp{:i-e;ssmns for amphmde period, frequency of oscillations, Simple pmaldum and compound | |
pendulum ; g A :
11 I 4 Damped oscillations; forced oscillations, concept of resonance, Coupled oscillations in phase Problem Sélving

and out of phase, energy transfer, problems.
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Problems of unit I11

Surface tension of fluids; Molecular interpretation of surface tension; Surface energy
12 TI+IV 1+3 (derivation); Angle of contact, Pressure difference across a curved surface, Problem Solving

Derivation in case of (a) spherical and (b) cylindrical surfaces. Interfacial tension (qualitative),

factors affecting surface tension, problems

Viscosity of fluids: Laminar flow, coefficient of viscosity, Poiseuille's formulae (derivation) Demonstration
13 v 4 Poiseuille's method of measuring viscosity, factors affecting viscosity, Stokes' law, problems. &

Elasticity: Hooke’s law, Stress — Strain diagram, Problem solving

: Definitions of elastic moduli, Relation between q, K and o (derivation), Limiting values of i

14 v 4 Poisson's ratio, Beams, Expression for internal bending moment, Problems. Problem Solving

Theory of single camilevm'; Couple per unit twist (derivation), Torsional oscillations, Demonstration
15 All 4 Problems. ! &

Problem solving
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Department of Physics
[Semester: 11 Sem / SEP |
Programme: B.Sc. PMC (Physics, Mathematics, Computer Science) |
Course Name: Electricity And Magnetism
Total Teachi
Hours: ng ——— : Teacher: Dr. Madhura T K, Dr. Rinita J
Course Objectives:

1. Apply Gauss’s law and electrostatic pnnclples to analyze electric fields, potentials, and forces in various charge configurations.
2. Analyse the thermoelectric behaviour and dielectric properties of materials, and interpret the related laws, coefficients, and physical principles.
3. Determine magnetic fields and forces using fundamental electromagnetic laws, and analyze the behaviour of current-carrying conductors and

electromagnetic systems.
4. Derive Maxwell’s equations and electromagnetic wave equation, and evaluate wave propagauon, energy flow in free space and conducting

media.
5. Apply circuit laws and network theorems to analyse DC circuits, and evaluate the transient and AC responses of LR, CR, and LCR circuits.

6. Solve numerical problems related to electrostatics, magnetism, electromagnetism, and circuit théory using appropriate physical laws and
mathematical methods.

A = - o R N = — 2 RS o s - b i
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Week | Module | Hours Topic Activity
' Electrostatics: Gauss’ law in integral and differential form - Application of Gauss’ :
1 I 4 law —Gfmss law in dielectrics- Force on the surﬁaqc of charged conductor — Example Problein solving
of bulging of a charged soap bubble. Numerical.
Energy density in an electric field-Electric field and potential due to a dipole at any
point, Problems. -
2 1 A Dielectrics: Dielectric constant - Classification of dielectrics on the basis of molecular structure | P roblem solving
(polar and non-polar molecules)
: Polarization "of dielectric- Displacement current and total current- Relation between
‘ 3 1 4 displacement vector, polarization vector and electric vector. Problems, Problem solving
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Capacitance of a parallel plate capacitor partly filled with a dielectric - Loss of energy due to
sharing of charges between two conductors-Laplace’s equation-Problems.

4 Iand H 3+ Magnetic Problem solving
Field and Forces : Force on a moving charge in a magnetic field, Lorentz force
Biot — Savart’s law, Magnetic field due to a straight current carrying conductor (Derivation for
Finite/Infinite Length), Magnetic field of a circular loop. Force and torque on a circular current )
5 II 4 loop in a magnetic field, magnetic dipole moment, Field on the axis of a solenoid (derivation Problem solving
and explanation),
Principle and theory of a moving coil BG, Determination of high resistance by leakage and
capacitance of a capacitor. Theory of Helmholtz galvanometer- Problems. Problem solving
6 I 4 Thermoelectricity: &
Seebeck Effect - Thermoelectric series - Neutral temperature- Temperature of inversion- Demonstration
Thermoelectric power- Laws of thermoelectricity -Peltier effect — Peltier co-efficient. Thomson
effect - Thomson co-efficient -Application of thermodynamics to Thermoelectric effect. Problem solving
4 Problems. &
7 I Electromagnetism : Demonstration
Physical significance of gradient, divergence and curl- Gauss and Stokes theorems (qualitative)-
Equation of continuity - Expressions for total e.m.f. Peltier co-efficient.
Thomson co-efficient and total thermo e.m.f. of a.thermocouple-Thermoelectric
pyrometer- Problems. .
8 II+I11 243 Electromagnetism Problem solving
Physical significance of gradient, divergence and curl- Gauss and Stokes’ theorems(qualitative)-
Equation of continuity
Setting up of Maxwell’s EM equations and their Physical significance -Derivation of the .
9 I 4 elécu-ogmal;netic wave equation e-’-(\l/elc-city of electromagnetic waves in free space Problem solving
Light as electromagnetic wave - Velocity of electromagnetic waves in a dielectric medium - Problem solving
10 Nl 4 Relation between electric and magnetic vectors - Transverse nature of electromagnetic waves - &
Phase relation- Poynting vector ) Demonstration

" Hobd
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Energy density of an electromagnetic field (derivation) - Propagation of electromagnetic

11 - I 4 waves in a conducting medium and skin effect(qualitative)- Problems. Problem solving
De Circuit Analysis: Kirchhoff's Current Law, Kirchhoff's Voltage Law (statements). Concept Problem solving
12 v 4 of Voltage and Current Sources (ideal and practical), Principle of Duality (voltage and current 3
. source equivalents). Thevenin's Theorem (statement and proof), Problems Demaonstration
Superposition Theorem (statement and proof), Maximum Power Transfer Thcorerp (statement S
13 v 4 and proof), Norton’s Theorem (Statement and explanation). Problems. Transient Current Problem solving
Theory of CR circuit (charging and discharging) - LR circuit (growth and decay).
LR circuit (growth and decay) - LCR circuit in series (growth of current) - problems.
Alternating Current. )
Peak value, Mean Value and r.m.s. value - Response of LR, CR and LCR circuits to sinusoidal Problem solving
14 18% 4 voltage, series and parallel (R in series with L) resonant circuits (j operator method), band width &
Rg.solnam frequency, expression for the Q factor, power factor- Choke (Ballast) and its uses . Demonstration
Problems
15 v All | Revision/Problems ]
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. Mount Carmel College, Autonomous, Bengaluru
Teaching plan of B.Sc. Physics, Semester Scheme (SEP), AY: 2026-27

Department of Physics
Semester: IV Sem / SEP —
Programme: B.Sc. PMC (Physics, Mathematics, Computer Science) ——j
Course Name: Waves, Oscillations and Optics ]
Total Teaching
Hours: _ 60 / Credits: 4 Teacher: Dr. Madhura T K, Dr. Rinita J

After the completion of the course, the students will be able to

Co 1: Explain the concepts of electrostatics and dielectric materials, and apply Gauss’s law to determine electric fields, potentials,
capacitance, and energy density in electrostatic systems. .

CO 2: Analyse magnetic field distributions, electromagnetic forces, galvanometer principles, and thermoelectric phenomena to determine
the behaviour of magnetic and thermoelectric devices.

CO 3: Analyse Maxwell’s equations and electromagnetic wave propagation to interpret the electromagnetic nature of light and energy
transmission in different media.

CO 4: Apply circuit theorems and transient/AC circuit principles to evaluate the performance of DC and AC electrical networks under
various operating conditions. " :

Co 5: Solve quantitative problems related to electrostatics, magnetism, electromagnetism, thermoelectricity, and electrical circuits using
appropriate mathematical and physical principles. :

Week | Module | Hours Topic Activity
Plane and Spherical Waves., Wave Equation — Differential form (derivation). Speed of
1 I 4 transverse wave on a string (derivation), Energy Transport — Expression for intensity of Problem
progressive wave (derivation), solving
Newton's Formula for Velocity of Sound (Derivation). Laplace's Correction. Brief
account of Ripples and Gravity Waves. Problem
& 1 4 Sabine’s formula (Derivation), Requisites of good acoustics of building solving
reverberation time. Problems. ) :

-1
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Superposition of Harmonic Waves: Linearity and Superposition Principle. Phase

Problem

3 4 veltx':ity. and group velocity - Relation between group velocity and phase velocity I
(Derivation). Superposition of two collinear oscillations having (1) equal frequencies solving
(2) different frequencies (Beats). Problems.
WAVE OPTICS: Huygen's wave theory of light; Huygen's principle, construction of it
4 Iand I | 341 |Huygen's wave front, Laws of reflection and refraction using spherical wave for at a Pro ‘em
plane surface, . Geometrical solving
optics Fermat’s principle,
Application to reflection and refraction - Focal length of combination of two lenses Problem
5 1 4 |separated by a distance ~problems. solving &
Interference of light. Coherence - temporal and spatial, Demonstration
Coherent sources = theory of Biprism — experimental determination of wavelength of Problem
6 11 4 | monochromatic light using Biprism. Interference in thin films reflected system - solving and
: ] ' Demonstration
Theory of air wedge and Newton’s rings (air and liquid) - Michelson’s interferometer - ~ Problem
7 I 4 | Determination of wavelength of monochromatic light and wavelength difference for solving  and
sodium lines. Demonstration
Problems. :
8 I+ 1 242 | Diffraction of light- Concept of Fresnel’s half period zones-Rectilinear propagation of Problem
light- Fraunhoffer diffraction -Single slit. solving
Theory of plane diffraction grating-Normal incidence -Dispersive power of a grating -
? I 4 | Rayleigh’s criterion for resolution, Problems, ; Erating l:;ﬁ:ig
. Resolving power of  grating and telescope _ Pr(;blems — = |
10 I 4 | Lasers: Induced absorption, spontaneous and stimuylateq emission- Einstein’s e Problem
' efficients - Problems _ . solving
Conditions for laser action - population inversjop -
11 11 4

Ruby laser, He-Ne Jaser, semiconductor lasers - problems

Optical pumping - Resonant cavity, | problem | |

Problem
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12 Polarization — introduction, methods of producing polarized light, Brewster’s law, Problem
v 4 Huygen’s theory of double refraction(birefringence). Problems solving
optic ‘axis in the plane of incidence and inclined to the refracting surface - oblique |
13 v 4 incidence) - Theory of retarding plates - Production and detection of plane, circularly Problem
and elliptically polarized light - solving
Fresnel’s theory of optical activity — Laurent’s half shade polarimeter- Specific rotation Problem
14- v 4 in liquids. Problems solving  and
) Demonstration
Applications of polarized light - 3D movie, Polaroids, Faraday rotation — Problems Probiti,
15 IV-+III 3+1 Problems on unit 3 solving
isi bl
- 4 Revision Problem

Wﬁl_

solving
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_ - Department of Physics ==
Semester: III Sem / SEP \{
Programme: B.Sc. PMC (Physics, Mathematics, Computer Science) —
Course Name: BASICS OF BIOPHYSICS (ELECTIVE PAPER) —
Total Teaching Hours: | 30/ Credits: 2 | Teacher: Dr. Madhura T K, Dr. Rinita J

After the completion of the course, the students will be able to

CO 1: Explain the structure, composition, properties, and functions of biological membranes and analyze the mechanisms governing the transport of
substances across cell membranes. : ’

€O2: Describe the principles of various biophysical techniques such as spectroscopy, NMR, X-ray diffraction, chromatography, and electrophoresis with
their applications in structure determination and biomedical studies,

CO3: Explain the interaction of radiation with biological systems, radiation dosimetry and protection measures, and describe the principles and applications
of modern medical imaging techniques such as CT, MR, and ultrasound imaging. J

Week | Module | Hours Topic ] Activity

.| Unit I: Introduction to Biophysics- Introduction
1 I ) Biophysics as an interdisciplinary science, aim and scope of biophysics. Biophysics of membrane,
Salient features of membrane. A

Chemical composition of membrane, Molecular structure of the cell membrane, Modification of cell
2 I 2 membrane and biophysical importance,

Nuclear membrane, Nuclear membrane vs cell membrane, cell membrane vs cel| wall,’ Functions of
3 I 2 | cell membrane, Physico-chemical properties of membrane, . :

Dynamical properties of membranes, Permeability of membrane and factors affecting it, Membrane
4 I - receptor, 8

Hormone receptor, Transport of substances across epithelia, Mitoch
5 I 2 governing the passage of materials across ce] membrane,

ondrial membrane, Factors

10
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6 I Unit 2: Physical techniques in structure determination
2 Spectroscopies: Light scattering, Diffusion Sedimentation, Osmosis, Viscosity,
7 I 2 Chromatography and Electrophoresis, optical activity,
1 2 Absorption spectroscopy. UV, IR and Raman Spectroscopy. P
9 1 %5 Physics of nuclear magnetic resonance (NMR), NMR imaging, Applications,
10 I 2 Biomedical NMR, X ray Diffraction: Structure and Phase determination, LASERS and Holography.
Unit 3. Radiation Bio Physics
11 _ 11 2 Radiation sources, ionising radiation, Interaction of radiation with matter (general discussion),
Energy transfer process, measurement of radiation (Dosimetry), Absorbed Dose, Dose equivalent,
12 I 2 Effective Dose Equivalent (EDE).
13 m 2 Revision
Radioactive isotopes: Radioactivity, Production of radio nuclei Application of Radioactive traces
14 m 2 biological effects of radiation, radiation protection and radiation therapy S
. X-ray imaging systems. Computed Tomography (CT): principle and generation of CT. Magnetic
15 1 2 Resonance Imaging (MRI): basic principle and image characteristics. Ultrasound Imaging:

1
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IV Sem / SEP

Programme:

B.Se. PMC (Physics, Mathematics, Computer Science)

Course Name:

| Astrophysics (ELECTIVE PAPER)

Total Teaching Hours:

30 / Credits:2

| Teacher: Dr. Madhura T K, Dr. Rinita J

After the completion of the course, the students will be able to

CO1: Explain the fundamentals of astronomy, the solar system, and constellatioris.
CO2: Analyse the properties and evolution of stars using observational data and HR diagrams.
CO3: Apply astronomical data analysis techniques to study galaxies and estimate their physical parameters.

Week | Module | Hours Topic Activity
Unit 1 _ 3
1 1 2 Introductory Astronomy: Overview of astronomy, origins of astronomy, the night sky, the
celestial sphere, Earths motion around the sun, ;
Eclipses — partial, annular and total solar and lunar. :
b) I 2 Solar system. The Earth-moon system, planets and their safellites, Formation of solar
system — nebular theory, Titius - Bode law _
: Kepler’s laws of planetary motion. Meteors, m_eteori!e.s., s,tudy_ofwmets__origin e pr=c - |
3 I 2 | composition, study of minor planets. Constellations: History of constellations; Circumpolar,
: seasonal and zodiac - . >
Constellations; Celestial co-ordinates — right ascension, declination anq alt-azimuth Lo - T
4 I 2 | concept of latitude of place is equivalent to altitude of Polaris, Identification of System,
constellations using apps, charts and planishere.
Constellation mapping. Introduction to stellarium. Unaided -eye observation Siills et ]
5 I 2

Measuring or estimation of sky angles without using Optical gids,

el
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6 n | » Properties of stars: Distance scales in astronomy, apparent magnitude, absolute magnitude, ]
distance modulus equation (concept).
7 1 2 Stellar Evolution : |
. Pre-main sequence, main sequence and post main sequence stars.
P 1 5 Birth of stars — ISM, emission and reflection nebulae; New born stars and their evolution |
tracks; Importance of clusters in stellar evolution; |
Evolution onto the main sequence, post main sequence evolution of stars, red giant phase, |
9 I 2 |
death of stars.
10 1 2 | White dwarfs, supernovae, neutron stars and pulsars, !
The Milkyway galaxy, visual structure, classification of galaxy morphology — tuning fork |
11 I 3 | diagram, stellar population in galaxies, distance indicators — cephieds, RR lyrae, Typela |
supernova, Redshift — Hubble law. |
Star clusters as indicators of Galactic structure. Estimation of distance to galaxies using ‘ .
12 m 3 | cephied variables— classroom activity. | Activity
Graphing tools and techniques _
.13 1 3 Introduction to graph software origin/sigmaplot, plotting graphs with excel, equations of Activity
lines - least square fit, curve fitting - polynomial and exponential functions.
excel, equations of lines - least square fit, curve fitting - polynomial and exponential |
14 1 3 functions. Obtaining and plotting of astronomical archival data (2MASS / GAIA/ SDSS Activity
data) — estimation of physical parameters like distance, age and metallicity of selected |
celestial objects, |
15 1 3 | Revision \ Problem solving

13
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Semester: V Sem / SEP :
Programme: -| B.Se. PMC (Physics, Mathematics, Computer Science)
Course Name: Statistical Physics, Solid State Physics-1 and Quantum mechanics (Paper 5)
Total Teaching Hours: | 60 / Credits: 4 Teacher: Dr. Madhura T K, Dr. Rinita J

After the completion of the course, students will be able to
CO 1: To describe the fundamental principles, concepts and laws of statistical physics, MaxwelI—Bo]tzmm Bose—Einstein, and Fermi—Dirac
statistics. ' ’
CO 2: To explain concepts of crystallography and X-ray diffraction in determining crystal structures.

CO 3: To describe the principles and applications of quantum mechanics including Wwave-particle duality, uncertainty principle, and solutions of
Schrodinger’s equation for various systems.

CO 4: To apply mathematical techniques and solve numerical problems related to statistical distributions, X-ray diffraction and quantum
mechanics.

| Week f Module ] Hours Topic. :
Specification of state of the system, Macro state, Micro State, Phase Space, Sterling’s
Approximation, Thermodynamic Probability and its calculation (Description of each with
an example); Entropy and Thermodynamic probability ( § = klnQ )- Basic postulates of
Statistical Physics; Ensemble (Micro —canonical, canonical and grand canonical
ensembles). Maxwell — Boltzmann Statistics: Maxwell Boltzmann Distribution function
(Derivation of n_i=e’g_i/(a+BE_i)) Energy distribution function,

Activity

Problems solving

T4
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Maxwell - Boltzmann law of velocity distribution (mention- most probable velocity,

average velocity, rms velocity) Limitations of M — B statistics 3 hours :
Bose — Einstein Statistics: B-E distribution function (Derivation of n_i=g_i/(e”(a+PE_i )-
1) ), Bose-Einstein condensation properties of liquid He (qualitative)

Deonstration and
problem solving

Concept BE Condensation — variation of No (number of particles in Zero energy state)
and Ne (number of particles in non-Zero energy state) with temperature — BE condensation
properties of Liquid He (Qualitative description).Radiation as photon gas, Bose’s
derivation of Planck’s law, Rayleigh-Jeans law, Wein’s law, Specific Heat capacity of
metals, Einstein’s theory of specific heat capacity of solids — Derivation of the equation
where 6 = hv/k.

Problems solving

Fermi — Dirac Statistics: Fermi-Dirac distribution function n_i=g_i/[1+e}*a+BE i) ,
Density of states, Fermi sphere and Fermi energy (Derivation), Fermi temperature, Fermi
velocity, Fermi gas, Electronic Specific heat Capacity in metals (Mention of the
contribution to specific heat capacity from free electrons) Comparison of Maxwell —
Boltzmann, Bose — Einstein and Fermi — Dirac distribution functions

Problems sdlving

Unit 2: Solid State Physics :
Crystal systems: Introduction, crystallography, basis and crystal structure: unit cell and
lattice parameters, Bravais lattice, coordination number, crystal symmetry:

Miller indices: procedure to determine miller indices of a crystal plane, Important features
of Miller indices of crystal planes. Expression for interplanar spacing, single crystal

growth (evaporation and Czochralski methods), Imperfections in crystal systems,
Problems :

Problems solving

Problems solving

X — Rays: Production of X — Rays, origin of continuous and characteristic x — ray
spectrum, Moseley’s law, explanation of Moseley’s law according to Bohr’s theory.

3+1

Compton effect, derivation for Compton shift, diffractio

i n of X - rays, Bragg’s law. X-Ra
diffractometer, Laue and powder di i " . \
S fschianios an plow er diffraction method. Problems. Introduction to Quantum

Problems solving
_____‘__————____

Problems solving
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Failure of Classical Physics to explain the phenomena such as stability of atom, atomic
spectra, black body radiation, photoelectric effect, Compton Effect and specific heat of
solids, Planck’s quantum theory, Explanation of the above effects based on quantum
mechanics.

[Experimental observation, failure of classical theory, quantum mechanical explan_aﬁ(m, ! ll
Photoelectric effect -Einstein’s explanation, Compton Effect — mention of expression for l |
wavelength shift (no derivation), Specific heat of solids -Einstein’s and Debye’s
explanation of specific heat) (Qualitative). Stability of atom and atomic spectra, Black
body radiation- Mention of Planck’s equation, arrive at Wien’s and Rayleigh-Jean’s | |
equation for energy distribution from Planck’s equation. Problems '
de Broglie’s hypothesis of matter waves, Davisson and Germer’s experiment — normal
11 I 4 incidence method Thomson’s experiment; Concept of wave packet, Group velocity and
particle velocity (relation between group velocity and particle velocity)

L _ Heisenberg’s uncertainty principle - different forms; Gamma ray microscope experiment,

Problems solving

10 m 3

| |
\ Problems solving |

Problems solving

single slit electron diffraction, A lication to Non — existence of electron i nucleus.
2 | mHv | 24y | peebsit | " = Problems solving

Unit 4: Quantum Mechanics-II: The concept of wave function to describe quantum system,
[ Max Born’s interpr_elaxion-probabi]ity density of wave ﬁmction,-Admissibi!ity conditions

13 v 4 of wave function, Development of time dependent and time independent Schrodinger’s ’ .
wave equation, Normalization of wave function, observables as Quantum mechanical Problems solving
operators, ' '
:EXpectation value of observables, Eigen values and Eigen functions, Solutions of time
v 4 independent Schrodinger’s equation — Particle in one dimensional box, extension to 3D Problems solvin
box, degeneracy concept, 1D Linear Harmonic oscillator-zero point energy. ¢

P 4 Rigid rotator and Hydrogen atom (mention of energy eigen values). Quantum mechanical
, tunnelling (qualitative) -Physical significance, . Problems. | Problems solving
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* Mount Carmel College, Autonomous, Bengaluru

Physics, Semester Scheme (SEP), AY: 2026-27

Teaching plan of B.Sc.' !
j Department of Physics
Semester: V Sem / SEP
Programme: B.Sc. PMC (Physics, Mathematics, Computer Science)

q

Solid State Physics-2, Semi

tor Physics and Electronics (Paper 6)

| Course Name:

Total Teaching Hours: | 60 / Credits: 4

[ Teacher: Dr. Madhura T K, Dr. Rinita J

Course Objectives
After the completion of the course, students will be able to

CO 1: Describe the fundamental concepts of free electron theory, superconductivity, and semiconductor physios-.
CO 2: Explain intrinsic and extrinsic semiconductors, carrier concentration, Hall effect, and related electronic properties.
CO 3: Describe electronic devices and circuits such as p-n junction diodes, rectifiers, transistors, their characteristics and working principles.

CO 4: Analyze linear electronic circuits involving operational amplifiers, feedback systems, oscillators, and their practical applications.
CO 5: Understand number system conversions and apply Boolean algebra to basic digital gates and circuits.

CO 6: Apply theoretical concepts to solve numerical problems related to electrical conductivity,

and electronic circuits.

Hall effect, semiconductor carrier concentrati on,

Week | Module | Hours Topic Activity

UNIT 1
Free Electron Theory: properties of metals, classical theory of metals -Drude and Lorentz free

1 1 4 electron theory of metals, expression for electrical conductivity — Derivation of Ohm’s law, Problems solving
expression for thermal conductivity, Wiedemann — Franz law.
Merits of classical free electron theory, drawbacks of classical free electron theory, Quantum free

2 I 4 electron theory of metals, Success of quantum free electron theory. Hall Effect in metals, Hall
Coefficient (Derivation) applications of Hall Effect. Problems. Problems solving

= S
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Superpunductivity f istivity, Isotope

Introduction, Superconductivity, and critical temperature, experimental facts: me g = g Problems solvin
3 I 4 effect, Persistent currents, Silsbee effect (Mention), Critical magnetic field, Meissner effect, Critical ¥

current density, s

Types of superconductors: Type I.and Type II superconductors, BCS theory (qualitative):

Cooper pairs, applications of superconductors, Josephson effect (AC & DC), SQUIDS. High Problems solvi
4 I+11 3+1 3 i UNIT 2: roblems solving

temperature Superconductivity, : ’

Physics of semiconductors, A brief explanation of Band Theory

Distinction between metals, insulators and semiconductors, semiconductors types- Intrinsic
5 0 4 and extrinsic semiconductors, drift velocity, mobility and conductivity of intrinsic Problems solving

semiconductors - expression for carrier concentration of electrons and holes (Derivation).

- - - - - ______-______—

Fermi energy and average kinetic energy at absolute zero - effective mass-Fermj level in an
6 1l 4 intripsic semiconductor - can:ier_ concentration in intrinsic semiconductor-extrinsic Problems solving

semiconductors-types of extrinsic semriconductors- Problems .

Typ.es (;f cxtrinsi‘c 'Iscmicon?gitqrs-fen;:i Iedvtfl Iin extrinsic semiconductor - expression for
7 I 4 | carrier density of electrons (Derivation and holes (Qualitative), Carrier concentration j .

extrinsic semiconductors, Problems ! Problems solving

Diffusion- carrier_lifctime- continuity €quation—Hal] effect, Problems. D
; - % UNIT 3: Electronics-] Bem .

Formation of p-n Junction Diode, Forwarg and Rey, i Comc

: » erse Biasing of Diode, v
Characteristics of a Junction Dj : ; % Vel and Problems
S ode, drift angd diffusion cyrren (Derivation) solving
¢ Zener Diode, Characteristics of the Zener D :

(line and load), ner Diode, Zener Diode as Voltage Regulator I
9 10 4 | Rectifiers- Half-Waye Rectifier, Full-Waye Rectify ;

shunt capacitor), expressic. b et ifier ang Bridge Rectifier (wi . Demonstration

tor. 1er (wit]
or : (wi hout and With and Prob| ems

S —

T T ————



Mount Carmel College, Autoﬁomous, Bengaluru

Teaching plan of B.Sc, Physics, Semester Scheme (SEP), AY: 2026-27
Department of Physics
Principle, working and applications of Photo diodes, Solar cells, LED, Phototransistors and
i6 . LDR. Problems. 8 hours i
: 4 Transistors: Transistor action, Characteristics (CE mode), @ and P of a transistor and the Problems solving
| relation between them., '
DC Biasing- (1) Fixed Bias, transistor saturation, Load line analysis, operating point (2)
11 il 4 Voltage divider biasing — Transistor saturation, Load line analysis, operating point. Problems solving
Transistor CE amplifier working and expression for voltage gain with and without load.
Prob!c::ns (Unit II}) ol _ . ! Unit 4 Demonstration
12 IV 143 - | Operational amplifiers-Pin Diagram of an OPAMP, Characteristics of an Ideal and Practical and Problems
- Op-amp (IC 741), Open loop configuration - Limitations, concept of Virtual Ground solving
Feedback concepts, types of feedback, advantages of feedback, expressions for gain,
L Modification of input and output impedances with feedback. Inverting and non — inverting
13 v 4 amplifier, Expressions for voltage gain, Voltage follower, Differential amplifier, inverting Problems solving
summing amplifier, Differentiator and Integrator. ’
" .| Filters: Theory of Low pass, high pass and band pass filters (first order).Oscillators
) Barkhausen Criterion; Phase shift oscillator and Wien bridge oscillator (mention of i
] 4' v 4 frequency of oscillations), problems. g ‘Demonstration
Digital Electronics: Number Systems decimal, binary, octal, hexadecimal and Problems
(interconversions), Number codes- BCD and Gray Code solving
Signed Numbers. Logic gates and truth tables OR gate, AND pate, Inverter (the NOT
function), NAND and NOR, exélusive OR, exclusive NOR. Boolean laws — De Morgan’s
theorems. simplification of SOP equations; Realization of AND 5 § Demonstration
15 v % gates NAND and NOR;  OR, NOT using universal and Problems
Combination logic: Adders (half and full adder) and Subtractor (half). Problems. solving
LS i Y
19

MHJ
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